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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polarizing 
element of high quality which can be produced at a low 
cost and can be made thin or small in size, and to 
provide a solid-state pickup device using that 
SOLUTION: This polarizing element is produced by 
laminating plural double refraction plates 21, 23 f 25 (for 
example, by adhering), and at least one double refraction 
plate consists of lithium niobate. At least one principal 
plane of the lithium niobate double refraction plate 
makes an angle between >0° and <20 from the 
laminating direction of double refraction plates. By using 
this polarizing element for an optical low-pass filter in a 
solid state pickup device, it is suitable to make the 
device small in size. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polarizing element characterized by the thing of the birefringent plate of this lithium 
niobate for which the principal plane, on the other hand, has 0-degree or more include angle of less 
than 20 degrees to the direction of a laminating of a birefringent plate at least while carrying out the 
laminating of the birefringent plate of two or more sheets, and changing and forming at least one 
sheet of these birefringent plates with lithium niobate. 

[Claim 2] The solid state camera characterized by using a polarizing element according to claim 1 for 
the optical low pass filter of a solid state camera. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for the optical low pass filter which is used 
especially for optical signal processing of a solid state camera, and demonstrates effectiveness to 
image quality degradation about solid state cameras, such as a polarizing element which two or more 
sheets of a birefringent plate were made to coalesce, and was combined and a CCD camera, and a 
camcorder. 
[0002] 

[Description of the Prior Art] Conventionally, in the solid state camera of 3 chip methods, m order to 
perform color separation, the filter which constitutes the lattice called a stripe filter is used. However, 
when a stripe filter performed color separation, the light and darkness which are in agreement with a 
stripe filter pitch were in the photographic subject or the remarkable part of a light-and-darkness 
difference was in the scanning direction of a solid state camera, since the applicable component of 
the carrier frequency contained in the part went into the band-pass filter, has been recognized as a 
chrominance signal and became a false chrominance signal, the color of the photographic subject had 
independently the problem of degrading image quality. 

[0003] Then, in order to raise resolution, it carries out [ 1 / / 2 ******], and law (it carries out 
[ space ******] and called law) is used. This is a method which shifts a blue CCD chip and a red 
CCD chip, and arranges only one half of the sampling periods of a picture element to a green CCD 
chip. And although there is a phase grating filter, lenticular lens, and Xtal light filter etc. in the 
optical low pass filter for realizing this method, current and the Xtal light filter are in use. 
[0004] As shown in drawing.3 , the optical low pass filter called such a Xtal light filter consists of 
the quartz plates 12-16 of two or more sheets, and uses those birefringences. That is, after the quartz 
plate 12 of thickness T of the 1st sheet separating the signal light 9 (ten in drawing shows the circular 
polarization of light) into the linearly polarized light light 11X and 11 Y of a 2- way first and 
changing into two circular polarization of light light using the 1st quarter-wave length plate 13, the 
quartz plate 14 of thickness T / 2 of the 2nd sheet separates into the linearly polarized light light of 
four directions. Next, it changes into four circular polarization of light light using the 2nd quarter- 
wave length plate 15, the quartz plate 16 for perpendicular separation of the 3rd more sheet is passed, 
and, finally it separates into eight signal light. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, according to the Xtal low pass filter 
which restricts the band of an image pick-up output signal, generating of a clinch strain could be 
prevented, but for Xtal used for the Xtal low pass filter, it was easy to generate crystal defects, such 
as a stria and inclusions, such a crystal defect became distortion of an image, and the cause of a 
sunspot, the problem was in quality or the yield, and the price was also expensive as a result. 
Moreover, the rate of a birefringence of Xtal is the wavelength of 632.8nm. About 0.009 It has the 
fault that it is small and a component is enlarged by this. 

[0006] Therefore, this invention is thought out in view of such many problems, and it aims at 
offering the polarizing element in which the top which can manufacture cheaply, thin-shape-izing, 
and a miniaturization are possible with high quality, and the solid state camera using it. 
[0007] 



http://www4jpdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 



05/03/08 



2/4 ^— v 



[Means for Solving the Problem] The polarizing element of this invention is characterized by for at 
least one sheet of said birefringent plate consisting of lithium niobate, and being in the range whose 
include angle theta of the normal vector of the principal plane of the birefringent plate of this lithium 
niobate and the normal vector of the rear face of this birefringent plate to accomplish is 0 degree <= 
theta< 20 degrees while it carries out the laminating of the birefringent plate of two or more sheets 
and changes (it sticking for example, and making it coalesce). That is, while carrying out the 
laminating of two or more birefringent plates, and changing and forming at least one sheet of these 
birefringent plates with lithium niobate, it is characterized by the thing of the birefringent plate of 
this lithium niobate for which the principal plane, on the other hand, has 0-degree or more include 
angle of less than 20 degrees to the direction of a laminating of a birefringent plate at least. Here, if 
an include angle theta becomes larger than 20 degrees, when outgoing radiation of the excessive 
reflected light will be carried out, it is necessary to make a special antireflection film put or and an 
include angle inclines greatly, a birefringent plate will become large and will cause enlargement. 
[0008] A miniaturization becomes easy and is suitable if the above-mentioned polarizing element is 
especially used for the optical low pass filter of a solid state camera. In addition, a polarizing element 
consists of two or more birefringent plates and at least one quarter-wave length plate in this case, and 
at least one sheet of this birefringent plate consists of lithium niobate. Furthermore, it is good to use 
as lithium niobate the birefringent plate to which incidence of the light is carried out first, or both or 
either which carries out incidence to the last. 
[0009] 

[Embodiment of the Invention] First, the solid state camera S shown in drawing..! is explained, as 
shown in drawing 3 , after it is alike with the optical low pass filter 2 and dissociating, the light 
lambda by which incidence was carried out to the lens 1 is decomposed into red, green, and a blue 
three-primary -colors light as it is also with prism 3. And light is received as the light decomposed by 
prism 3 is also for the CCD chips 4R, 4G, and 4B. The CCD driver 5 outputs the clock signal of a 
predetermined frequency to these CCD chip. He is trying for the CCD driver 5 to output a clock 
signal with the output signal of a timing generator 6 here. 

[0010] The digital disposal circuits 7R, 7G, and 7B which process A/D conversion and a signal are 
connected to each CCD chip, respectively, and it is constituted so that the digital signal from these 
digital disposal circuits may be outputted to the image pick-up digital disposal circuit 8. 
[0011] Here, the optical low pass filter 2 is LiNb03 as shown in drawjng 2 . It consists of 
birefringent plates 21, 23, and 25 of three sheets which consist of a single crystal, and two quarter- 
wave length plates 22 and 24 which consist of Xtal. In addition, this quarter-wave length plate may 
be a dielectric film. 

[0012] At this invention, it is LiNb03 in at least one among birefringent plates 21 (thickness T), 23 
(thickness T/2), and 25 (thickness T). What is necessary is just to use a single crystal And LiNb03 
Even if there are few birefringent plates of a single crystal, on the other hand, the principal plane 
should just have 0-degree or more include angle of less than 20 degrees to the direction of a 
laminating of a birefringent plate. That is, for example, the include angle (include angle of the 
normal vector LI of 1 principal-plane 22a and the normal vector L2 of other labor attendant 22b to 
accomplish) theta which the normal vector (a direction is the same) of both the principal planes of a 
birefringent plate 22 accomplishes is in the range of 0 degree <= theta< 20 degrees. If the include 
angle which the normal vector of both the principal planes of all birefringent plates accomplishes 
suitably is in this numeric-value within the limits, it not only demonstrates a good polarization 
property, but thin-shape-izing and a miniaturization can be realized easily. That is, it not only 
becomes unnecessary for outgoing radiation of the excessive reflected light to be carried out by the 
optimal range of an include angle theta, and to make a special antireflection film put, but moreover, 
since theta is smaller than 20 degrees, it does not enlarge, here - one sheet of a birefringent plate - 
LiNb03 ** either the birefringent plate 21 to which incidence of the light is first carried out when 
carrying out, or the birefringent plate 25 which carries out incidence to the last — LiNb03 ** -- 
contribution of a miniaturization is large by carrying out. 

[0013] In addition, a birefringent plate and a quarter-wave length plate are Si02. It is stuck that it is 
also with various adhesives, such as an antireflection film and epoxy systems, such as titanium oxide, 
and acrylic. In addition, about a fundamental operation of this optical low pass filter 2, since it is the 
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same as that of dcawj.ag„3. , explanation is omitted. 

[0014] Moreover, this LiNb03 For a single crystal, a birefringence is the wavelength of 632.8nm. 
0.084 It is large, and in the optical-communication field, since establishment of the quality of an 
optical supply is made and the large-sized manufacture approach to the diameter of 5 inch is 
moreover established by direct raising from melt, it is convenient. 

[0015] LiNb03 A single crystal is manufactured by the following approaches. Fill up high-melting 
noble-metals crucibles, such as Pt, with the raw material for single crystal growth, and it is made to 
dissolve at a crystal training furnace above the melting point (1253 degrees C), and a melt front face 
is made to contact, rotating the seed crystal which descended to near the melting point and started 
melt skin temperature in the predetermined bearing next. Furthermore, a single crystal is obtained by 
growing up a crystal into the seed crystal pulled up while dropping the temperature of melt at the 
optimal rate. 

[0016] And this single crystal is cooled and taken out to a room temperature, a bearing decision is 
made using an X-ray, and what carried out processing polish becomes usable as a birefringent plate 
of a low pass filter at a desired configuration. 

[0017] It not only can offer a quality and cheap low pass filter by this, but since thin-shape-izing is 

possible, it can miniaturize the solid state camera itself. 

[0018] 

[Example] Next, a concrete example is explained. 

[Example 1] LiNb03 mixed by the harmony presentation ratio They are bore philSOmm and height 
of 100mm in 4,200g of raw materials of a single crystal. The crucible made from Pt is filled up. The 
seed crystal determined as the melt front face held to about 1,270 ** in the bearing perpendicular to 
the maximum side (43.9-degreerotY) of a birefringence by the X-ray after dissolving by about 1,300 
** is contacted, and it is 1 - 40rpm. The crystal was grown up by 0.5 - 5 mm/hr, making it rotate. 
[0019] Thus, the raised crystal is phi80mmxl00mm. It was very little good crystal of a defect. And a 
phi3 inch substrate is cut down from this crystal, and it is 0.1-2mm for optical low pass filters. 
Double-sided optical polish was given so that it might become thickness. At this example, it is 
LiNb03. The birefringent plate is monotonous and the include angle which the normal vector of both 
that principal plane accomplishes is 0 degree. 

[0020] Thus, produced LiNb03 The optical low pass filter which is a polarizing element as 
performed nonreflective processing to three substrates of a single crystal and the quarter-wave length 
plate which consists of Xtal of two sheets and shown in lamination and drawing 2 was produced, and 
the engine performance was evaluated. 

[0021] Consequently, compared with the optical low pass filter using Xtal as a birefringent plate, a 
property is more than an EQC altogether, and although the thickness acquires the same property, it 
ended with about 1 / seven to 1/6 (it has miniaturized to one ninth only with the birefringent plate). 
Furthermore, it is established and a high quality crystal manufacturing technology has the advantage 
in which crystal manufacture is possible by the very high yield. 

[0022] In addition, it is LiNb03 only, for example about one sheet of the birefringent plate of Xtal of 
three sheets. The same effectiveness as ** is seen also by changing to a single crystal. 
[0023] [Example 2] LiNb03 mixed by the harmony presentation ratio In 4,200g of single crystal raw 
materials, it is bore philSOmm. Height of 100mm The crucible made from Pt is filled up, the seed 
crystal by which a bearing decision was made with the X-ray at the X-axis is contacted on the melt 
front face held to 1,270 ** after dissolving by 1,300 **, and it is 1 - 40rpm. The single crystal was 
grown up by 0.5 - 5 mm/hr, making it rotate. 

[0024] Thus, the raised single crystal is phi80mmxl00mm. It was little crystal of a defect. It is 0.1- 
3mm about a phi3 inch substrate from this crystal. It started to thickness and optical polish was given 
to one side. Furthermore, it cut at intervals of 10mm in the direction which rotated 10 degrees - 45 
degrees of crystallographic opticals axis, and polish processing of the split-face side which is another 
field was carried out at the wedge action die so that it might become the include angle of 5 **. 
LiNb03 which serves as a birefringent plate in this example The include angle at which the normal 
vector of both that principal plane accomplishes a plate becomes 5 degrees. 
[0025] This LiNb03 Nonreflective processing was performed to three substrates and the quarter- 
wave length plate of Xtal, and the engine performance of lamination and a low pass filter was 
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evaluated. Consequently, compared with the low pass filter using Xtal, the property was more than 
an EQC, and only with the birefringent plate, although the same property is acquired, it could 
miniaturize to one ninth, and the thickness has been miniaturized in about 1 / seven to 1/6 as the 
whole. 

[0026] Moreover, since it is a wedge-like, an include angle is given to incident light, and a 
birefringent plate can do the device of component arrangement. Furthermore, LiNb03 Since it is 
established, crystal manufacture is possible for the high quality crystal manufacturing technology of 
a single crystal at the high yield. 

[0027] In addition, the effectiveness with the same said of using LiNb03 single crystal of a wedge 
action die is acquired, for example in at least one of three sheets. 

[0028] Although the above-mentioned example explained taking the case of the optical low pass 
filter as a polarizing element, it is not limited to this and you may apply to polarizing elements, such 
as various prism. 
[0029] 

[Effect of the Invention] As explained above, according to the polarizing element of this invention, it 
can manufacture cheaply with high quality and, moreover, the thing in which thin-shape-izing and a 
miniaturization are possible can be offered. 

[0030] Moreover, in the solid state camera using especially this polarizing element as an optical low 
pass filter, compared with the conventional Xtal low pass filter, a low pass filter small (thin shape) 
with high quality can be offered easily and cheaply, as a result a solid state camera still smaller than 
before can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The example of signal processing of a common solid state camera 
[Drawing. 2] The common block diagram of an optical low pass filter 
[Drawing. 3] The common block diagram of an optical low pass filter 
[Description of Notations] 
1 ... Lens 

2 ... Optical Low Pass Filter 

3 ... Prism 

4R } 4G, 4B ... CCD chip 

5 ... CCD Driver 

6 ... Timing Generator 

7R, 7G, 7B ... Digital disposal circuit 

8 ... Image Pick-up Digital Disposal Circuit 

S ... Solid state camera 

21, 23, 25 ... Birefringent plate 

22 24 ... 1/4 polarizing plate 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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»Lfc»a«l8fc:, XSgfcj: 0^i?f«OS^:® <43.9' 

rotY) jc*»sr*fite»aes*ifc«fcft*«)us*, 1 

~40rpm teTEWBS*Wf , fe0.5 —SM/hrTl&ftfcifc* 

[0019] £<9 J: 5 fctf jfc3*lfcl&IUi. ^80mmXlO 
Omm <?>^BB^«fc^5SrV»aJff i 5*J|-Cftr)Jt. *L 

A'X7 4 A^fflfcO. 1 —2mm J^fc&.g, J; ? izffifSft&ffl 
Lfc. iOHSWCiiL i NbOs »%^ku 

• xhh. 

[0020] CO«t9tCLTfmUcLi NbOa Jjii& 
B a B<0S}£3fti: 28W>#&&»fcjfc* l/4«JHRt*|R 
»J!HtJtU'CIB»)-**>*. 02 icatf J: 3 ^fflBiaHF 

[0021] -ecOig^. ^SSf^k LT^X*A&ffl^ 

tcx&$m->-<x7 ^ iwtitKw&mmitx'h 
0. *owwiH-«tt^aiofci/7-i/6a« 
mot* («g5f^*{fc<si/9tc/j^-fbr#^) . 

^&%tt)x-i&iim&mmx'bz>mj&)i$>h. 

[0022] 5r^, tzt ta StoWtSkftWBiSMn 1 

twfjt* l i n b o 3 m&izwtz z t x-umm 
[0023] cmam2 d mmi&mt^m^tit: l i 

NbOa *^BUK¥l4.20QgSr; rtg«150mm ®£l00mm 

vptwmmizytmL, 1.300 "ct'^l^i,27o °c 
izvm uzm.ffi.mwiz , x»fc i 0 xntjrfiHsjg § *i 

•fe*^BB&Scte$-fr. 1 — 40rpm IZXmmZltK&tiO. 

[0024] i<7)J: 0 fcWKSfiftJMSiBrft*8(hiX10 
Omm O^PBtO^rlVBftTfto.fc. X&fafrtxMtfCO 
mmo.l ~3mm Wte«Ji)ffiL, frfflt3e^9f^SSL 
fc. §f>K, ^B B B^W3tfillS:10- ~45* EKS-*fe*rt 
(ClOmm^fg-C^JBrt, io-1j<?)mX'$>ZfflBm£5 * 

^*f^k ^4 L i N b Os WL\t%<rm±M<?)&&. J <.? 

bMfyssstnmts' 

[0025] ClOLiNbOs S«3tS:f:7fCB a H^l/4 
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(4) 

5 

i^*oa»ii«gwf«K»-rai 1/9 

L/Clil/7~l>6SKfc*f>£flrC&fc. 
{ 0 0 2 6 ] ?l®W«ite»KT'fcl>^TASfr£ 

L i NbOs ^ifB^iitfpmiPaMitgffififfiir $ 

[0 0 27] frts. fcfcitf 3tt«a^<^ : 3:<t*> l 10 

8:£«s*> l i n b o 3 jgjsAsjBtis z t -ei> ms& 
[0028] ±3&nmmciim%XFFt Lxx&na 

-j*x? oWZMkzt DWJJLfctf* £*UdR5£$*i 
[0029] 

sit. *£fltfnr«fc«>*>£««Ti**. 20 
[0030] ttz. mkznmitmttiemu-rtx 

[01] 



s 




#BPP9-2 11222 

6 

[01 ] HB^QtB3fMi<H@I^#«m 
[02] «¥Bo-/«7 < /^<0HRflWtliiaffl 
[03] jt^nwtti^/t^aHKttftfflriLH 

1 • • • l^yX 

2 • • • ftf^n-^xy-r/t/? 

3 • - ■ r'JXA 

4R. 4G. 4 B • • CCDf77 

5 • • ■ CCDK^a' 

6 ■ • •'9AW7Vx.*V—9— 

7R, 7G. 7B • • • Gmmm 
s • • • ®ttntfc§£B 

2 1, 2 3. 2 5 • • • feUBftfi 
2 2. 2 4 • • ■ 1/40B6R 

[02] 
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